Searching PAJ 



Mtp://www1 .ipdl jpo.go Jp/PA1/result/detail/main/wAAAa1 5096DA406034984P1 .htm 



PATENT ABSTRACTS OF JAPAN 



( 1 l)Publication number : 06-034984 
(43)Date of publication of application : 10.02.1994 



(51)Int.CL 


G02F 1/1341 




G09F 9/30 



(2 1) Application number : 04-194057 

(22) Date of filing : 21.07.1992 



(71) Applicant : 

(72) Inventor : 



SHARP CORP 

MISONO KENJI 
FUKUCHI TOSfflO 
IWAMOTO MAKOTO 
ISOHATA KYOHEI 
NISHIDA KENJI 
NAGANO YASUYUKI 



(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To improve the yield at the time of production and to reduce a 
cost by preventing the movement of spacers at the time of injecting a liquid 
crystal and averting the damage of oriented films, etc. 
CONSTITUTION: An injection port 5a for injecting the liquid crystal of the 
liquid crystal display element is formed to an arching part 5b where a sealing 
part 5 arches to the side opposite from the direction where the liquid crystal is 
injected. A wall part 9 existing on nearly the same straight line as the end face 
of the sealing part 5 exclusive of the arching part 5b is disposed opposite to 
the arching part 5b in the direction where the liquid crystal is injected. Further, 
The flow passage formed of the wall part 9 and the arching part 5b is provided 
with a buffer part 10 for lowering the flow velocity of the liquid crystal 
flowing in this flow passage. 
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DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is explanatory drawing showing the wall prepared near the seal section in the liquid-crystal-display element of 
one example of this invention, the inlet, and the inlet, the buffer section, and the pars insularis. 

[ Drawing 2 ] It is the cross section showing the important section of the above-mentioned liquid-crystal-display element. 

[ Drawing 3 ] It is explanatory drawing showing the wall prepared near the seal section in the conventional liquid-crystal-display 

element, the inlet, and the inlet. 

[An explanation of a sign] 

1 Liquid-Crystal-Display Element 

2 Substrate 

4 Orientation Layer 

5 Seal Section 
5a Inlet (opening) 

5b Push out and it is the section. 

9 Wall 

10 Buffer Section (Buffer Means) 

1 1 Pars Insularis (Partition Section) 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the liquid-crystal-display element used for the display of an electronic notebook, 

a personal computer, a word processor, etc., etc. 

[0002] 

[Prior art] Generally, if a liquid-crystal-display element is explained with reference to drawing 2 which is explanatory drawing of 
this invention, it counters mutually and has the substrate 2-2 of the couple which the transparent-electrode layer 3-3 which 
becomes an opposite side from ITO layer, the orientation layer 4-4, etc. become from the glass formed one by one, plastics, etc. 
These substrates 2-2 are stuck in the seal section 5 prepared in the circumference section of an opposite side, liquid crystal 6 is 
****ed between substrates 2-2 with two or more spacer 7 ~ for holding between substrates in a predetermined dimension, and ** 
arrival of the polarizing plate 8-8 is carried out to the opposite side in each side of an opposite side. 

[0003] In case such a liquid-crystal-display element is produced, the transparent-electrode layer 3-3, the orientation layer 4-4, 
etc. are first formed on two substrates 2-2. Subsequently, while the seal section 5 is formed in the circumference section of one 
substrate 2, on the substrate 2 of another side, spacer 7 - is sprinkled and a substrate 2-2 is stuck. Then, it divides in a 
predetermined configuration, and after pouring in liquid crystal 6 between substrates 2.2 from the inlet which is not illustrated by 
the DIP pouring-in method or the spot pouring-in method, an inlet is ****ed by UV resin etc. and ** arrival of the polarizing 
plate 8-8 is carried out. 

[0004] By the way, in case liquid crystal 6 is poured in between substrates 2.2 as mentioned above, spacer 7 « ****ed between 
substrates 2.2 moves under the influence of the liquid crystal 6 at the time of injection, and has invited the situation of damaging 
the orientation layer 4-4 etc. This is because the drift velocity of the liquid crystal 6 poured in from the inlet is quick. 
[0005] Then, in order to reduce the drift velocity of the liquid crystal 6 at the time of liquid crystal injection conventionally, as it 
is shown in drawing 3 , the wall 19 prolonged in the liquid crystal injection orientation of inlet 5a in the liquid crystal injection 
orientation and the orientation which goes direct is arranged, the liquid crystal 6 poured in from inlet 5a at this wall 19 is made to 
collide, and the configuration which reduces the drift velocity of liquid crystal 6 is proposed. 
[0006] 

[Object of the Invention] However, in order to be only a wall 19 and to reduce the drift velocity of the liquid crystal 6 at the time 
of injection in the above-mentioned configuration, Drift velocity cannot fully be reduced, and the liquid crystal 6 which flows the 
circulation way formed in a wall 19 and the seal section 5 will have the force to the extent that spacer 7 ~ is still moved, will 
move spacer 7 - located in the outlet fraction of a circulation way, and will damage the orientation layer 4-4. For this reason, the 
yield at the time of a manufacture falls and the problem invite a cost rise has arisen. 

[0007] Moreover, according to the above-mentioned configuration, since the wall 19 is pushed out and formed in the liquid 
crystal injection orientation rather than the end face of the seal section 5, it also has the fault that a display effective area 
becomes narrow to the appearance of a liquid-crystal-display element. 

[0008] Furthermore, when the plastic plate which is easy to deform into a substrate 2-2 is used, with each stress by hardening of 
UV light at the time of inlet 5a ****, the heat accompanied by this, and UV resin, a substrate 2-2 is pulled, and it deforms, as a 
result also has the problem reduce the display quality of a liquid-crystal-display element. 
[0009] 

[The means for solving a technical problem] In order that the liquid-crystal-display element of claim 1 publication of this 
invention may solve the above-mentioned technical probrem In the liquid-crystal-display element with which it comes between 
substrates to pour in liquid crystal from opening by which the substrate of a couple was stuck in the seal section prepared in the 
opposite side circumference section, and was prepared in the seal section the above-mentioned opening It pushes out. the seal 
section pushed out to the opposite side of the liquid crystal injection orientation ~ it pushes out and forms in the section ~ having 
- this « in the liquid crystal injection orientation of the section Opposite arrangement of the wall which pushes out and is mostly 
located on the same straight line with the end face of seal sections other than the section is carried out, and it is characterized by 
preparing a buffer means to reduce the drift velocity of the liquid crystal which flows a circulation way in the circulation way 
which pushes out with this wall and is further formed in the section. 

[0010] Moreover, in order that the liquid-crystal-display element of claim 2 publication of this invention may solve the 
above-mentioned technical probrem, it is characterized by forming in the above-mentioned opening the partition section which 
divides opening along the liquid crystal injection orientation in the liquid-crystal-display element with which it comes to pour in 
liquid crystal between substrates from opening by which the substrate of a couple was stuck in the seal section prepared in the 
opposite side circumference section, and was prepared in the seal section. 
[0011] 

[Operation] In order that the liquid crystal poured in from opening may collide with a wall according to the configuration of 
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claim 1 publication, the early drift velocity is reduced by the wall. Furthermore, since the buffer means is prepared in the 
circulation way which pushes out with a wall and is formed in the section, the drift velocity of the liquid crystal which flows the 
circulation way reduced by the wall with this buffer means is reduced further. Therefore, the drift velocity of the liquid crystal at 
the time of arriving at the outlet of a circulation way is low enough, like before, since moving a spacer and damaging an 
orientation layer is lost, the yield at the time of a manufacture can be raised and a cost cut can be aimed at. 
[0012] And since it is prepared so that the above-mentioned wall may push out and may be mostly located on the same straight 
line with the end face of seal sections other than the section while it pushes out and it is formed in the section, there is nothing 
the above-mentioned opening pushed out to the opposite side of the liquid crystal injection orientation and for which the display 
effective area of a liquid-crystal-display element is narrowed like before, and a large display effective area can be taken. 
[0013] Moreover, since the partition section divided opening along the liquid crystal injection orientation, when it ****s opening 
for example, using UV resin etc. according to the configuration of claim 2 publication, by hardening of UV light, heat, and a 
resin, though stress works to a substrate, stress can be distributed, deformation of a substrate can be suppressed effectively, and 
enhancement in the display quality of a liquid-crystal-display element can be aimed at. 
[0014] 

[Example] It is as follows if one example of this invention is explained based on drawing 1 or drawing 2 . 
[0015] The configuration of the liquid-crystal-display element concerning introduction and this example is explained. The 
liquid-crystal-display element 1 has the configuration by which ** arrival of the polarizing plate 8-8 was carried out outside 
while the substrate 2-2 of a couple which consists of glass is ****ed, carries out phase opposite of the seal section 5 and has the 
liquid crystal 6 and spacer 7 - enclosed by those circumference sections among both the substrates 2-2 as shown in drawing 2 . 
Moreover, while two or more transparent-electrode layers 3-3 which consist of an parallel band-like ITO layer mutually are 
formed in the phase opposite side of both [ these ] the substrates 2-2, respectively in the configuration which goes direct mutually 
by the upper part and lower part side, ** arrival of the orientation layer 4-4 is carried out in the wrap configuration in these 
transparent-electrodes layer 3-3. And although not illustrated, the inlet which is opening prepared in order to pour in the liquid 
crystal 6 of the liquid-crystal-display element 1 is ****ed by UV resin, and the wall mentioned later, the buffer section which is a 
buffer means, and the pars insularis which is the partition section are respectively formed near the inlet. 
[0016] Next, the manufacturing process of the liquid-crystal-display element 1 in the above-mentioned configuration is 
explained. ITO layer is ****ed to one field of the substrate 2-2 with a thickness of 0.7mm made from glass by sputtering etc., 
and the transparent-electrode layer 3-3 is formed in it by carrying out patterning of the ITO layer to a predetermined 
configuration by etching etc. Subsequently, the orientation layer 4-4 is formed by baking etc. on the transparent-electrode layer 
3-3, and rubbing processing is performed. 

[0017] Next, as seal printing is performed to 4-orientation layer 4 forming face of one substrate 2 and it is shown in drawing 1 
While the seal section 5 is formed in the circumference section of a substrate 2 in a sealant (sealant; XNmade from 3 Ito **- 21 S 
and spacer in seal; ES[ by Kao Corp. ]-106 (6.06 micrometers) mixing-percentage 2wt%) Near the inlet 5a of the seal section 5, 
the above-mentioned wall 9, the buffer section 10, and the pars insularis 1 1-1 1 are formed. 

[0018] To the edge side of a substrate 2, as for the above-mentioned inlet 5a, the seal section 5 pushed out the part, pushes out, 
and it is formed in section 5b. Moreover, the above-mentioned wall 9 pushes out the account of a top, and opposite arrangement 
is carried out at section 5b so that it may push out and may be mostly located in the shape of same straight line with seal sections 
other than section 5b. On the other hand, the above-mentioned buffer section 10 is constituted from a wall 9 and two or more 
walls ****ed alternately by the circulation way which pushes out with a wall 9 and is formed by section 5b while it pushes out 
and it is formed in parallel with the liquid crystal injection orientation from section 5b. The above-mentioned pars insularis 
1 1-1 1 is formed in the interior of inlet 5a, and divides inlet 5a in the liquid crystal injection orientation. 

[0019] Thus, after pushing mutually the substrate 2 which performed seal printing, and another [ from which spacer (ES-106 by 
Kao Corp.) 7 ~ was sprinkled by forming faces, such as the orientation layer 4, by 130 piece / lrrrmphi ] substrate 2 and sticking 
them, it divides in a predetermined configuration. And liquid crystal 6 is poured in from inlet 5a between substrates 2-2 by the 
dipping method or the spot method, after injection, while UV resin is put in inlet 5a, UV light is irradiated, UV resin is stiffened 
and inlet 5a is ****ed. Then, the liquid-crystal-display element 1 is completed by carrying out ** arrival of the polarizing plate 
8-8 to a substrate 2-2 outside. 

[0020] Thus, while the liquid-crystal-display element 1 of this example pushes out and the wall 9 is formed in the liquid crystal 
injection orientation of section 5b Since the buffer section 10 which consists of two or more walls ****ed alternately is formed in 
the circulation way of the liquid crystal 6 which pushes out with this wall 9 and is formed by section 5b, the liquid crystal 6 
poured in from inlet 5a First, it collides with a wall 9, and an early drift velocity is reduced and, subsequently to two or more 
walls of the buffer section 10, drift velocity is fully reduced by colliding. Therefore, the drift velocity of the liquid crystal 6 in the 
outlet of a circulation way becomes a late remarkable thing compared with an early drift velocity, spacer 7 ~ does not move and 
the orientation layer 4-4 etc. is not damaged. 

[0021] Furthermore, since inlet 5a pushes out as for seal section 5a s and is formed in section 5b and the above-mentioned wall 9 
is formed in the position which pushes out and becomes on the same straight line as the end face of seal sections 5 other than 
section 5b, like before, the display effective area of the liquid-crystal-display element 1 is not narrowed by the wall 9, and a large 
display effective area can be taken by it. 

[0022] Moreover, since the pars insularis 11-11 which divides inlet 5a is formed in inlet 5a, in case the liquid-crystal-display 
element 1 of this example ****s inlet 5a using UV resin etc., the stress by hardening of a resin, UV light, the heat accompanied 
by it, etc. is distributed, deformation of the substrate 2-2 at the time of resin hardening is suppressed effectively, and it does not 
produce the poor irregular color of the liquid-crystal-display element 1. 

[0023] Furthermore, since the above-mentioned wall 9, the buffer section 10, and the pars insularis 11-11 carry out the work 
which carries out the equation of the press pressure at the time of sticking 2-substrate 2 comrades, respectively, the cell gap 
nonuniformity of the liquid-crystal-display element 1 is prevented. 
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[0024] Moreover, when a liquid-crystal-display element was produced by the same manufacturing process as the above as other 
examples of this invention using the plastic plate which turns into a substrate 2-2 from acrylic resin with a thickness of 0.4mm, 
the same effect as the above was acquired. 

[0025] When a liquid-crystal-display element was similarly produced using the plastic plate which consists of an epoxy resin 

with a thickness of 0.4mm, the same effect as the above was acquired. 

[0026] 

[Effect of the invention] The liquid-crystal-display element of claim 1 publication of this invention as mentioned above opening 
It pushes out. the seal section pushed out to the opposite side with the liquid crystal injection orientation ~ while it pushes out 
and it is formed in the section — this - in the liquid crystal injection orientation of the section Opposite arrangement of the 
wall-like lst-speed reduction section which pushes out and is mostly located on the same straight line with the end face of seal 
sections other than the section is carried out. Furthermore, it is the configuration that the 2nd-speed reduction section which 
makes the drift velocity of the liquid crystal reduced in the lst-speed reduction section reduce further is prepared in the 
circulation way which pushes out with this lst-speed reduction section, and is formed in the section. 
[0027] So, it decreases enough and a spacer moves, since the drift velocity of the liquid crystal at the time of liquid crystal 
injection can avoid occurrence of the situation of the grade which damages an orientation layer, it can improve the yield at the 
time of a manufacture, and it does the effect of making a cost cut possible. 

[0028] Furthermore, like before, since the display effective area of a liquid-crystal-display element is not narrowed, it also does 
so collectively the effect of making a display effective area large. 

[0029] Moreover, the liquid-crystal-display element of claim 2 publication is the configuration that the partition section which 
divides opening along the liquid crystal injection orientation is formed in opening as mentioned above. 
[0030] So, the stress by deformation by hardening of UV light at the time of opening ****, heat, and a resin etc. is distributed, 
and deformation of a substrate can be suppressed effectively, as a result the effect of raising the display quality of a 
liquid-crystal-display element is done. 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim] 

[Claim 1] In the liquid-crystal-display element with which it comes between substrates to pour in liquid crystal from opening by 
which the substrate of a couple was stuck in the seal section prepared in the opposite side circumference section, and was 
prepared in the seal section the above-mentioned opening It pushes out. the seal section pushed out to the opposite side of the 
liquid crystal injection orientation - it pushes out and forms in the section ~ having - this - in the liquid crystal injection 
orientation of the section The liquid-crystal-display element which opposite arrangement of the wall which pushes out and is 
mostly located on the same straight line with the end face of seal sections other than the section is carried out, and is 
characterized by preparing a buffer means to reduce the drift velocity of the liquid crystal which flows a circulation way in the 
circulation way which pushes out with this wall and is further formed in the section. 

[Claim 2] The liquid-crystal-display element characterized by forming in the above-mentioned opening the partition section 
which divides opening along the liquid crystal injection orientation in the liquid-crystal-display element with which it comes to 
pour in liquid crystal between substrates from opening by which the substrate of a couple was stuck in the seal section prepared 
in the opposite side circumference section, and was prepared in the seal section. 
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